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[Economics, organization and planning of welding production] 
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ARONOV, M.A., inzh.; CHERNYAK, V.V., inzh. 


Adjuntment of the PZ-157 remote protection, Blek.sta. 28 no.12:7879 
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: Defektoskopiya,. ‘mo, 1, 1966, “13075 | 
a ae nile permeabi a om 
TOPIC TAGS: steel, ‘flaw ‘detection, nondestructive test, siscere gnetic tsetect, oi 
surface hardening, metal. pardening / 40Kh steel . 


STRACT: ‘The Laboratory of the Kiev Institute of Civil Aviation Engineers, in col- wets 
laboration with the. Krasnyy Ekskevator Excavator Plant, has developed an electromag- .|: ; ii 
netic device for checking the depth of surface hardening on gear teeth of 40Kh steel. ak 
based on the ‘relationship, between the magnetic permeabiiity of gear material and the. |: % 
depth of surface hardening on gear teeth as compared with the magnetic permeability 
| o£ a control specimen (nonhardened gear tooth). The difference between the magnetic 
- “permeabilities of the tested and control specimens is converted to electric voltage 
“| by means of a measuring unit (Fig. 1) represented by two differentially connected — 

: Soretdes. transformers (sensors), with. the teat acu connected to. one Side and the 
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‘Schematic circuit of. device 
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control spaciingn to. th ‘others ‘The. maanatlatie windings of the sensors are ‘paabed 
with. commiarcial = - frequency AC. cy v) via a stepdown transformer. The magnetizing cure 
rent is 0.3 a. A distinguishing feature of this type of toroidal sensors is their 
insensitivity to the fringe effect; this dispenses with the need to position the 
sensor exactly at the center of the tooth, The recorder is represented by a dual 

- push-pull amplifier. with a pointer ‘ueedle (microgmneter, 0-300 pa). Mounted on the 
front panel of. the device are: the pointer needle, the "Test" button, and the 
Sensitivity" and "Adjustment iptt levers of the push-pull amplifier. An oecillograph 
“ean be connected to the device: with the object of observing the measured voltage — oe 
mismatch. The deflection of the pointer needle is the greater the greater the voltage| 
mismatch at the sensor outputs is and, in its turn, the voltage mismatch is the ; 
greater the deeper : the. hardened layer on gear teeth is. Thus the device's readings - : 
can be calibrated: pipently An will instars) of depth of surface Hargealee antes art. | 
has; 3 figures. 
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3/190/60/002/009/023/023/x% 


B004/B056 
AUTHOR: Chernyak, V. Ya. 
—— 
TITLE: A Modified Device for the Visual Measurement of Light 


Scatter jin Solutions of Polymers or Albuminous Substances 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 9, 
pp» 1419-1425 


TEXT: The author describes the new construction of a device operating 
with a Pulfrich photometer for measuring light scatter in polymer- or 
albuminous solutions. The construction is shown in Fig. 1. In I there is 
the mercury lamp 1, whose light falls through the object-glass aperture 
3, by means of light filters 4 which are adjustable by a rotating shutter, ft 
and the light stop D, into the prismatic cuvette 5, which contains the : 
standard solution, the temperature of which is measured by the thermometer — 

d Ty: The light then falls through the window 6 and the rectangular light 


stop Dy into the thermostat 7. This vessel is made from brass sheets with 


blackened surface, The measuring cell with the liquid to be investigated 
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A Modified Device for the Visual Measurement 8/190/60/002/009/023/023/xx 
of Light Scatter in Solutions of Polymers or 8004/B056 
Albuminous Substances 


is placed upon the rubber disk 9, where it is held in position by the 
water-jet pump connected to the connecting piece 10. 11, » 13 are the 
windows for observing the light scatter and its asymmetry (by means of the 
mirror 16) under angles of 45, 90, and 135°. At 15 there are the in- and 
outlet of the thermostat liquid. The cone 14 is hit by the direot light 
beam. From the angles given in the drawing . it follow that interfering 
light effects are avoided. 17, 18 are the windows for the photometer III, 
Stabilization of the Hg-lamp is effected by means of a circuit using 

a CH3-220-0.5 (SNE-220-0.5) voltage-ferro-resonance stabilizer, regulat-~ 
ing transformer, 165-9 (1B5-9) barretters and rheostat. For the purpose 


of calculating the 90 scattering, Rogs the following equation is derived: [ / 


Rog = Tn?x, Here, T’ is the apparatus constant, which is determined by _ 


calibration, n@ ~ the refraction coefficient, x = n/N is the ratio of th 
photometer indication N* for the standard solution, and N for the investi. 
gated solution. The author describes the calibration of the apparatus by 
means of cryoscopic benzene, which has been made available by S. A. 
Pavlova, and gives the measured results for water 
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A oo. for the Visual Veasurenment 5/190/60 002/009/023/023/xx 
of Light Scatter in Solutions of Polyners or 3004/3056 . 
Albuminous Substances : 


IR 25 wae (0.90 + 0.10)+1078, and carbon tetrachloride (5.9 + 0.4)*1075, 

79) 646 sin ne eat 

’ . Experiments .with y-globulin, furnished by the Moskovskiy NII epidemiologii, 

: “mikrobiologii i gigiyeny (Moscow Scientific Research Institute of Epi- 

_ démidlogy, Microbiology and H iene), carricd out by N. D. Papush, revealed 
a linear interrelation between light scatter and concentration. The author 
thanks G. Ya. Rozenberg for discussions. There are 4 figures and 11 ref- 
erencges: Soviet, 3 US, and 2 German. 
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CHERNYAK, V.Ya,; POLYSHINA, T.V. 


Determining the molecular weight of polyglucin. Med, prom, 15 no.8: 
39-43 Ag ‘61. | (MIRA 14:12) 


1. TSentral'nyy ordena Lenina institut gematologii i perelivaniya 
krovi Ministerstva zdravookhraneniya SSSR, 
(DEXTRAN) 
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Bo 
1021/1221 ae 3 
AUTHOR: Polushina, T. V., Chernyak, V. Ya. and Rozenberg, G. Ya. 4 A 
SS et Si. 
TITLE: Production of Polyglucine (blood substitute) by the method of controlled synthesis 
Report 1 


PERIODICAL: Meditsinskaya Promyshlennost, SSSR, no. 2, 1962, 15-19 


used as a blood substitute, because of its high molecular weight, the authors have obtained polyglucine of a 
low molecular weight (60000-80000) by way of direct synthesis with the aid of Leuconostoc mesenteroides 
Strain Sf-4, The fermentation medium contained: 15° saccharose and I, 1, 5, or 2% polygtucine with a mo- 
lecular weight of 15000 to 56000 as prirmer. Polyglucine with a molecular weight of 60000-80000 was obtained ‘y 
by the above method by way of adding to the fermentation medium 2 % Of polygtucine with a molecular weight 


/ — 
of 15000-23000. The yield of the above fraction Was from 8010 90° of all polyglucine synthesized. There 


“oO 
are 3 tables, 


Institute of Hematology and Blood Transfusion) 
SUBMITTED: April 11, 1960 
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(MIRA 13.43 
t gematologri 1 
SER, Moskva, 


1. Institut blologicheskoy fiziki AN SSSR i Institu 
perslivaniya krovi Ministerstva zdravcokhranearya 5 


ce 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


ROZENBERG, G.Ya.; VISSARIONOVA, V.Ya.; MIKHAYLOVA, Yu.M.; PAPUSH, .D.; 
= GHEENTER» Veda 


= 


Isolation of properdin from bovine blood serum and study of its 
properties. Biul. eksp. biol, i med, 60 no.11:45-48 N '65, 

(MIRA 19:1) 
1. Laboratoriya fraktsionirovaniya belkoy krovi (zav. - prof, 
G.Ya. Rozenberg) TSentral'nogo crdena Lenina instituta gemato- 
logii 1 perelivaniya krovi (direktor - dotsent A.Ye. Kiselev) i 
kafedra infektsionnykh bolezney (zav, - prof, K.¥. Bunin) I Moskov- 
skogo ordena Lenina meditsinskogo instituta imeni I.M. Sechenova. 
Submitted October 11, 1963. 
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TOKARRVICH, ‘K.N.: CHBRNYAK, V.2. 
nee 
Materials on the study of leptosoiral jaundice. Hapert No.6: 
Outbreak of leptospiral jawlice among dogs in a Leningrad kennel. 
Trudy Len.inet.epid. i mikrobiol. 9:49-54 ‘47, (MLEA 10:9} 


1. Is laboratorii po izucheniyu leptosoirozorv (zav, E.N.Tokarevich} 
Inetituta im Pastera (direktor F.I.Krasnik) i iz kafedry patolosiche- 
skoy anatonii Leningradskogo veterinarnogo instituta (zav. - ores. 
¥.2..Chernyak) 

(LENINGRAD--WEIL'S DISSASE) (DOGS---DISEASES AND PBSTS) 
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CHERNYAK, V. Z. 


A. A. Gusev and VY. 2. CHERNYAK are co-authors of the article "Hycosis of Bir cars 
tturomycosis, acrocosis,) in Horses". (Veterinariya, No. 3, 16%, p. 26-22) _ 
[Eten Ne. 16145 This article also appears In the collection 'Nauch-Frakt,. radoty 
voyen-vet. Sluchby'. Hoscow, 1948, p. 100-102. /Ttem No. 3506 7 . 
They also wrote the article "Equine Necrotic Rhinitis" which appears inthe collection 
‘Nauch-Prakt. raboty voyen-vet. Sluzhby', Moscow, 198, p. ¢co61Cc. {Item No. 351 7 
SC: Letopis' Zhurnal'nykh Statey, 198, Unclassified = BFB 
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"On thrombosis of 
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enia of horses, ™ 
1948, p. 102-03 


5, 1949). 
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U-3850, 16 June 53, (Letopis "Zhurnal ‘nykh Statey, No 
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- Medicine = Anemia, Infactiow 


"Method for Determining the Resistance of Blood Vessels 
in Horses With Infectious Anemia," Prof V. Z. 
Chernyak, Leningrad Vet Inst, 13 pp 


“Veterinariya" No 1l 


Describes method in detail, with sketch of apparatus 
used, 
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ChsRNYek, V. 2. 


23545. C NALICHII FRI ERCNKACHIVCZAKh U LCSHADEY Ig sbenly, 
ORNARUZHIVAYeMYKh PRI BRCNKhAL'NOY ACT U CHBLCVEKA, 
(K ZTICLCGII I PATOGENEZU MIKRCERCNKhITOV LCShAD-Y). 
SEORNIK NAUCh TRUDCV (LENINGR. VT. IN-T), VYP. 10, 
1949, C.139-52.--BIBLIOGR: 23 NAGY. 


SO: LETOPIS NC. 31, 1949. 
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SECRNIK NAUGh. TRUDCV (LzNINGR. VeT. In-T), VYP. 10, 
1949, ©153—55 


SC: LETCPIS NC. 31, 1949. 
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KATSHEL'SOW Z. S.; CHERNIAK, V. Z.; ROZHNOV, D. I. 


Histological observations on regenerative processes in the horse 


liver following damage by infection, Doklady Akad. nauk SSSR. 
81 no. 3:465-468 21 Nov 1951 (CIML 21:3) 


1. Presented by Academician K, I, Skryabin 17 October 1951. 
2. Leningrad Veterinary Institute. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


CHERNYAK, V. Ze, DOBIN, Ms As, KOKURICHSV, P. I. 


"Fundamentals of Legal Veterinary Inspection® Moscow-Leningrad. Sel'khozgiv, 1951 


SOURCES: Veterinariya, Jan 1952; Trans # 155 
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Veterinary's Guide Moscow, 1953 
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CHERNYAK, V. 2. 


"On paratyphoid in dogs", (Professor, Head of the Dey;artment of Tathological 
Anatomy). Collected Works No. 14, of Leningrad Veterinary Institute USSR iinistry 
of Agriculture, P 46, Sel'khozgiz, 1954. 
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CHERSYAK, V.Z.; KUPRITE, 0,A.3 VLASOVA, L.P. 
SALVE SASSER RS 
Infectious hepatitis in dogs. Veterinariia 32 no4:59-62 Ap '55, 


MLRA 8: 
1.Leningradskiy veterinarnyy institut, ae 


(HEPATITIS, INFECTIOUS) (DOGS--DISEASES ) 
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CHERNYAK, V 29 
Hemolytic disease in newborn animals. Vetorinariia 33 no.8:85-88 
Ag '56. (MIRA 929) 


1. Leningradskiy veterinarnyy institut. 
(honestic animals--Diseases and pests)(Hemolysis and hemolysins) 
(Veterinary medicine) 
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gabolevanii sel'skokhogiaistvennykh ghivotnykh, Ind, 2-0, 

ispr. 1 dop. Moskva, Gos. izd-vo seltkhoz, lit-ry, 1957. 286 p. 
(Gommunicable diseases in animals) MIRA 11:4) 
(Veterinary mdicine--Diagnosis) 


(Pathoanatomical diagnosi 
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COUVTRY : USSR ui 

CATEGORY : Genera? Froblems of Fatholory. Turiora. 
Comparative ons ORG ningi Tumors 

ASS, JOUR. +: RZnBiol., No. 23 95%, WO. ya7nE2 

AUTHOR ‘ _ Chemysz Vz, Guseva NV. 

eB, “Len*nerad Veterinary Institu te, 

ue : a Case of"Cauliflower Diseas e "( Parndllome- 


woais ) in the el. 

So, rabot,. Leningr.vet.in-ta,1957,vyp.i6, 
161-164, 

No A4pvstract, 
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KUZNETSOV, G.S., prof., otve red.; BOCHAROV, I.A., prof., red.; VOKKEN, 
G.G., prof., red. TSION, H.A., prof., red.; DMITROCHENKO, A.P., 
prof., red.; SINEV, A.V., prof., red. FEDOTOV, B.N., prof., 
red.; CHERNYAK, V. 5, prof., red. Prinimali uchastiye: 

NIKOL'SKIY, S.N., prof., red.3 KHEYSIN, Ye.M., profs, Tede5 


GUSEV, V.F., dots., red.; KOLABSKIY, N.A., dots., red. 


{Papers presented at the Conference on Protozoological Problems 
Dedicated to the 90th Anniversary of the Birth of Professor V.L. 
IAkimov] Sbornik rabot Nauchnoi konferentsii po protozooicgicheskim 
problemam, posviashchennaia 90-letiiu so dnia rozhdeniia professora 
V.L.JAkimova. Leningrad, 1961, 292 Pe (MIRA 15:6) 


1. Nauchnaya konferentsiya po protozoologicheskim problemam, pos—- 
vyashchennaya 90-letiyu so dnya rozhdeniya professora V.L. Yakimova. 
2, Stavropol'skiy sel'skokhozyaystvennyy institut (for Nikol'skiy). 
3, Institut tsitologii Akademii nauk SSSR (for Kheysin). 4. Lenin- 
gradskiy veterinarnyy institu (for Kolabskiy). 
(Protozoology-—Congresses) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


tin Zakharovich: DOBIN, Mendel! Aronovich; ee 
SHEEN AK yet tyanovichy POLYAKOV, P.Ya., red.; BARANOVA, L.G., 
tekhn. red. 


rtise] Sudebno-vete rinarmaia ekspertiza. 


eer rasp ae Leningrad, Sel’khozizdat, 1909-68, P 
oy . bd 


(Veterinary jurisprudence) 


(MIRA 16:7) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


2 


“TECE EA SED 0.59. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


CHERNYAK, Ya. 0., Eng. 


USSR (600) 
Gases - Analysis 
Rational organization of gas analysis for boilers. Rab, energ. 2 no. 10, 1952 


9. Monthly List of Russian Accessions, Library of Congress, January 1953, Unclassified. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


Cc novich: BOCHENOV, Yevgeniy Iosifovich; SVYATITSKAYA, 
K.P., vedushchly red.; POLOSINA, A.5S., tekhn.red. 


[Maintenance and repair of the equipment of petroleum refineries] 
Remont oborudovaniia neftegazopererabatyvaiushchikh savodove 
Moskva, Gos.nauchno-tekhn.isd-vo neft. i gorno~toplivnoi lit-ry, 
1960, 383 p. (MIRA 13212) 
(Petroleum refineries—Equipment and supplies) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


Chernyak, Yakov Solomonovich 
Remont Oborudovaniya Ne ftegazo-Pererabatyuaayushchikh 
zavodov [By]Ya. S. Chernyak and Ye, I Bochenov. 
Moskva, Gostoptekhizdat, 1968, ~— ~ 
383 p. Illus,, Diagrs., Graphs, Tables. 23 cn. 
Bibliography: p. 381 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


LEYBO, Anatoliy Nikanorovich; KHESIN, Emmanuil Borisovich; GHERNYAK, . 
Yakov Solomonovich;. SEVAST'YANOV, M,I.; DOVZHUK, G.T.; 
OLGANIK, G.Ya., ved. red.; VORONOVA, ¥.%i, tekhn, red. 
[Handbook for petroleum refinery mechanics} Spravochnik me- 
kKhanika neftepererabatyvaiushchego zavoda. Moskva, Gostop- 


tekhizdat, 1963. 801 p. (MIRA 16:7) 
(Petroleum--Ref ining) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


CHERWYAR, ve 
orest Economy. 


USSR/Forestry - 


K-4 
Abs Jour : Ref Zhur - Biol., No 2, 1958, 5892 


Author Chernyak, Ye. 
Inst oS ss 


Title : Reconstruction of Low Value Saplings in Volhynia EE Volyn' / 


Orig Pub : Gorsko stopanstvo, 1957, 13, No 4, 153-155 (Bulgarian) 


Abstract No abstract. 


Card 1/1 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"A . 
PPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


ACCESSION NR: AP4042522 . §/0109/64/009/007/1258/1269 
AUTHOR: Logunov, L. A.j; Rudneva, N. K.i Chernyak, Ye. B. 
TITLE: Inverted diodes ee eet an To atte 


SOURGE: Radiotekhnika i elektronika, v. 9, no. 7, 1964, 1258-1269 


ee an cenmetemememn mame TF 
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‘diode parameters 


ABSTRACT: The parameters of inverted diodes intended for small-signal 
detection and pulse-circuit work are considered. Formulas for forward and 

' reverse switching times are developed with the diode inductance neglected; the 

; gwitching time of a Ge inverted diode proper is estimated to be 0.12 nsec, and 
that of the same diode operating in a computer, 0.22-0.25 nsec. The functioning 

' of an inverted diode as a detector is analyzed. Formulas for the current-voltage 
' characteristic, the psak current, and the voltage at peak current, which connect — 
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TITLE: _Electromagnetic flowsietel with a current-type output zE 
SOURCE: Avtomatika i priborostroyeniye, no. 4, 1964, 41-42 
TOPIC TAGS: flowmeter, Desa haat ada flowmeter 


ABSTRACT: To eliminate error-introducing noise in an electromagnetic flow 
“Sensor, an ac-de signal conversion was suggested ("Control," July, 1961, pp. 
113-115). Based on this principle, a new measuring device pas been developed in 
which a transistorized static compensator with a phase-senSitive synchronous 
detector is used for filtrating the useful Signal of an electromagnetic se .sor. The 
output d-c signal of the synchronous detector is converted into a-c by a trans- 
former modulator and then compared with the flow signal by means of a 
compensating transformer. With the measuring device at a distance of 2 mor 
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less from the sensor, the claimed error is 0.5% or lower. Orig. art. has: 
1 figure and 3 formulas. 


ASSOCIATION: _UGPI ""Tyazhpromaytomatika" 


OTHER: 001 


Cord 2/2 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


eee ne en TE 


CHERTYAK, Yu. 8. 


"Generalization of Experience Acquired by ‘nnovators at the Kararanda Coal 
Beneficiation Combine. ® 


report presented at the Conference on Benefication of Useful Minerals, sponsored 
vy the Learned Council of the IGD, AS USSR, BALalthasti/Karazands, 29 Yov - h Lee 1960. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 
CHERNYAK, Yu.B, | | 


Oa pre nm plant 
during the seve E = Of the Karagandaugleobogashchenie Trust 


n-year plan period. Ugol? 36 no.9:9-10 § "62 


Lie Nachal nik proizvodstvenn -te 4 he i?) otdela tr esta 


(Karaganda Basin--Coal preparation plants) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


ar ye a3 
vee i peuper ee Brees 
wad obs UNTab, Meeligg PILIS 
MAGS rary lhe ¢ - Fom cf Weak 
ae : é ie eee eh] y-es 
pox ae 2 £ I = 
ania a1 Ore cessing Plant, 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


CIA-RDP86-00513R000308610020-1 


"APPROVED FOR RELEASE: 06/12/2000 


6.9000, 9.1400 TETO 


SOV/105-5-2-3 /26 
AUTHOR: Chernyak, Y el eee: 


TITLE: Approximation Method of Calculating Detection 
Characteristics in Multichannel Systems With 
Correlated Noises by Selecting Amplitudes According 
to Their Greatest Values 


PERIODICAL: Radiotekhnika i elektronika, 1960, voi 5 NYS, 
pp 198-205 (USSR) 


ABSTRACT; Setting Up the Problem. Useful information (the 
Signal) in multichannel Systems 1s present in one 
or several channels, while noise is present in all 
channels, which leads to losses, Magnitude of losses 
depends on the number of channels and on how the 
method of consolidating them was Selected. To detect 
a signal by using the coefficient of probability 
involves complex and impractical operations. The 
present article submits a Simple operation widely 
used in plotting multichannel Systems, namely, a 
method of selecting envelope amplitudes according 

Card 1/17 to their maximum values. The presence of a signal is 
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assumed wher: at least one of the amplitude envelopes 
Py Poeeesl, exceeds the threshold US: Possible 


errors, as usual, are false detection or omission 
of signal. Envelopes at the output from n-channels 
are described by the n-dimensional distribution 
law: Wag (Pz Poe DP) if the signal is present, 


or WA (Pz Yp++-P,) if the signal is absent. The 


magnitude of threshold U, in relation to noise q° 


must be so selected that the probability of a false 
detecticn or omission should not exceed the given 
values P, and (1 - Py)+ It 1s evident that: 

we OU 


os ( Wary, Te... , rydry... dra, (1) 
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It is assumed that at the channel input (with overlap- 
ping frequency characteristics and €qual transmission 
band) white noise is present. In this case the 
envelopes at the channel output are correlated, and 
the distribution of envelopes at the output of each 


channel follows Rayleigh 's daw, with uniform dis- 
persion O¢; 


Wi (r) = Sehet (3) 


To solve the. problem of Signal detection one must; 
(1) find threshold U5 for a given Pas (03 Ue being 


known, find the relation between Py and the signal- 


to-noise ratio. To solve the first problem, one 
Card 3/17 must find the integral of (1). In the case of 


10020-1" 
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channels with independent noise (1) is reduced to: 
Dp atm (1-€ Yan, (5) 


However, for correlated noises the integral cannot be 
taken even in the simplest case when n = 2. One 
must note that, for the latter case, an expansion 
of (1) into series is known: 


Pp =1—(1 =p") 3) (ond, (6) 


n--O 
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U2 


js Mees 
207 (1 -- p*) 


For small values of P, series (6) converges slowly, 


and a greater number of terms must be considered. 
The solution of the second part of the problem 
amounts to the calailation of (2) when U, 18 known. 


However, the calculation of (2) can be simplified 
substantially. The method consists in consolidation 
of the channels by selecting the channel with the 
createst magnitude of the envelope amplitude. This 
channel (with a negligible error Py> 0.5) 1s the 


one containing the signal. It amounts to a problem 
Card 5/17 of detecting a signal in a one-channel system with 
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a known threshold U,: 


Ste es 
Walr)= he FP 1(S), (8) 


with s = amplitude of signal. In the present work, 
the author finds an asymptotic expression for Pa 


< 107° when n = 2, and analyzes an approximation 
method for calculating the probability of false 
alarm in a multichannel system. (2) Asymptotic 

Card 6/17 Expression for Integral Two-Dimensional Distribution 
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of Amplitudes. For a two-channel system, Eq. (1) is 
reduced to: 
U,U, 


t 
Py =1-- ( \ Wa (ry. 79) drydro, (9) 


an 


where Wo (ry, Py) is given by (4). At the same time, 
Po = P{ry lor rg >U5) = P (ry >U,} 4- P {ry Uy) — Pir, gr, s> Up), (10) 


Following a series of operations and substitutions, 
the following asymptotic expression for Pa is 


obtained: 
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me ewnf2— 24004 ont (J/ sim a) WN 
Pree wm (2— tel 1 — ort (] strat) |t. (19) 


- g 


which 1s valid when two conditions are complied with: 
B> 1, te {. (20) 


which is usually the case. A comparison of the 
probability of a spurious signal Pp calculated 


according to (19), with exact values Ps found fren 


(9) by numerical calculation, 1s shown in a table. 
The error of (19) does not exceed 0.5% when B 
Card 8/17 340 andp.> 0.5. Figure 1 shows a diagram 
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A 


} } " oe eee at : 2 rary + a & 
of probabilities of tnadse Qlarms foo po Proa 10 
q 


to 107° when pp. OF Os Oe 40. aay. eadoulatecd 
according to (19). Prom the datter, an UInportant 
conclusion can be made: With a decrease in the 
magnitude of a false alarm, the influence of noise 
correlation decreases, too. 


ward Welly 
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Caption to Fig. 1. 


Fig. 1. Probability of false alarm ina two-channel 
System for various ccefficients of correlation. 


To evaluate the influence of noise correlation at 


different levels of a false alarm, the author 
considers relations: 


ae LE For pow Ee (24) 
ry for ¢- 0 


Vy oa Py for eval ka x), (22) 
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where quantity a can be considered as a relative 
correction resulting, from noise correlation. 
Comparing (21) and (22), the following expression 
is obtained: 
tes ot! oe | 03 
waite erry nat) | i) 


which is valid under conditions (20) (P= 0, @ = 0). 
Figure 2 shows on a double logarithmic scale the 
dependence of Q( on the magnitude of probability of 
false alarm in each channel: 


P= e Bie 
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Fig. ¢. sntiuence of correlation at ve~tous levels 
of false alarm. 
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(3) Multichannel System. Assuming that there are 
n channels with correlated noise, the authors find 
an expression for PEt 


Pp=P{A,or As or Age.e or Ay... or Ay}, (24). 
according to known rule of the theory of probability: 


Pp= P(A, oF Age... 0% An) = Sy — Sy + Sq— 0 ES, (25) 


where 
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. : 
Sy =: 3) P(A); 
tot 


n o, 
Jy = >» >} P(A, @dy), i<ch; 
fekest 


Sa Qi PG AGA), ick <j 
fethent jot : des, Se 


ee ee we ww we. 


In cases when nonadjacent channels are not too strongly 
correlated, the probability of a triple coincidence 

is P(A, and Aj and A). Neglecting a triple 
coincidence, we have; 
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n n 


PeonP,— > >} P(Ag a i<h, (26) 


imt k=} 


where 


PARA, ) = sl vita — eri { (7 ats sem (27) 


Py= P(A) = eR, i= 1,2,. , 
The above’ expressions under Seas: (20) permit 
approximate determination of the false alarm and, 
thus, the detection characteristic of a multicharinel 
system with correlated noises by selecting the 
amplitudes according to their greatest values. In 
conclusion, the author recapitulates the essence of 
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Eqs. (26) and (27). ‘The asymptotic expression (19) 
for the integral distribution of the envelope 
amplitudes of the two-dimensional normal process is 
developed. The influence of correlation for the 
above method of signal treatment decreases rapidly 
with the increase of the threshold level. There are 
2 figures; 1 table; and 6 references, 2 Soviet, 4 
U.S. The U.S. references are: W. W. Peterson et 
al. The Theory of Signal Detectability, IRE Trans., . 
1954, PGIT-4, 9, 1713 W. Hoffman, The Joint Distribution 
of Successive Outputs of Linear Detectors, J. Appl. 
Phys., 1954, 25, 8, 1006; H. Stras, Diversity Recep~ 
tion With Correlated Signals, J. Appl. Phys., 1956, 
27, 1, 93; K. Miller, R. Bernstein, An Analysis of 
Coherent Integration and its Application to Signal 
Detection, IRE Trans., 1957, IT-3, 4, 237. 

SUBMITTED: March 5, 1959 Card 17/17 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


-. 
oI7O0, 6.9000, CHG 
6 A400 SOV/109-5-3-3/26 
AUTHOR: Yu. B. @i rernyak 
TITLE: Detection of a Sle of Unknown IMrequenecy and 


Arbitrary Initial Phase in the Presence of White 
Noise te 


PERIODICAL: - Radlotekhnika 1 Elektronika, 1960, Vol 5, Nr 3, pp 366- 
375 (USSR) 


ABSTRACT: This paper analyzes a receiver designed for a 
rectangular shape signal reception with unknown carrier 
frequency and arbitrary initial phase on a background 
Of white noise. The receiver consists of a set of 
filters with overlapping: frequency characteristics 
covering the given interval. ‘The filter outputs are 
detected and’ combined. Fig. 1 shows the schematic 
layout of the receiver. The bes combination of 
filter outputs could be determined from the equation 
of the probability coefficient, but the calculations 

Card 12 are too complicated, 
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Detection of a Signal of Unknown Frequency TT9AG 
and Arbitrary Initial Phage in the Presence SOV/109-5-3-3/26 
of White Noise 


—[Fe}-[o}4 ie 


Fig. 1. Block-dlagram of recelver. (Ff) Filter; 
(D) linear detector; (S) selector scheme per 
maximum; (Th) threshold device; (Re) relay, 


Card 2/22 Taking the above in consideration the scheme 
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Detection of n Signal of Unknown Feequency T(G49g 
and Arbitrary Initial phase in the Presence S0V/109-5-3-3/26 
of White Noise 


presented uses the Simplest method, seleetion of 

envelope amplitudes per maxima, Thus, each time 

when at least one amplitude envelope exceeds the 

threshold the Signal 1s considered detected. ‘The 

threshold value ig determined ag explained in a previous 

paper of the author (see this Journal 1960, 5, 2, 198). 

Too close Spacing of filters causes a strong signal 

correlation in adjacent filters, In the selected 

method the losses due to an increased number of 

filters increase, but the losses due to detuning 

of the signal decrease, The present paper analyses 

not only the Opttinum filters, but also filters of 

two limit types: one, with the frequency character- 

istic of a Single resonanee clreult LC, and the 

other, idealised Cillter with rectangular frequency 

characteristic and a linear phase characteristic, 

1. Calculation of signal-to-noise patio at the 

filter output. At the receiver input a combination 
Card 3/22 ¥(t) of 3 rectangular radio-pulse u(t) and additive 
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Detection of a SJpnal of Uncnown Mroqueney (7949 
and Arbitrary Initlal Phase in the Presence SOV/109-5-3-3/26 
of White Noise 
‘white nolse n(t) with a spectral density N, is 
present. 


y(t) = w(t) -}-n (0), ) 
where 
Ut (f)-=s Vo cos (wf -} 5) apn O-teecT; «) 


E - pulse energy; ‘I - pulse widtn; qy- Prequency 

of carrier; - random phase. Assumed Ww aera. 

and that the envelope has a physical meaning. The 

Slpnal-to-noise rablo gs at the (ilter output ds 

determined by the Cliter type and the maximun 

detuning of frequency tywith respect to the resonarne. 
card hpo ws, of the filter: 
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Detection of a Signal of Unknown Frequency 77949 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 
of White Noise 


e=a(78) 5 (3) 


where ae ~ peak ratio Signal-to-noise in absence of 


mistuning; RA “envelope at filter output for 
maximum detuning A W=W “UWo3 R, - envelope at 


output for AwWw-= 0. over the covered range of 
B cps n filters are used. Then the detuning of 
adjacent filters; 


(4) 
but the maximum possible signal frequency detuning is; 


Card 5/22 er 
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Detection of a Signal of Unknown Frequency TT949 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 
of White Noise 


A. Optimum filter. Pulse characteristic is: 


kQ=u(T—)= v= Cos [iy (U’— 0) — oy], (6) 


where Ww, - &@ certain fixed value of Signal frequency - 
For this filter; 


. @) 
For a detuning of carrier frequency with relation 
to Gy the output voltage is: 


T| 
Vour() = | Cos (wt -+- ) C95 (wot + 9) dt = Ry (T) cos >. (8) 


0 


Card 6/22 The square of the envelope ratio is: 
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Detection of a Signal of Unknown Frequency T7949 
and Arbitrary Initial Phase in the Presenze SOV/109-5-3-3/26 
of White Noise : 


sd = [aa] wry 


B. Filter with a resonance type of frequency 
characteristic, Has a transmission coefficient: 


7 ee | 
ar (10) 
+i 0 


where Ww /27 is filter resonance frequency; 2N/2w 


is full bandwidth of 3db level, The filter bandwidth 
is to be so selected that WG is maximum. The 


optimum , 


Card 7/22 
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and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 
of White Noise 


here ay 
% = OSS, (14) 


nT 
Ry (T) 3 14 erent ie OT cos Aw? 2,12 —- 1,12 cos yr , 
hy (T) = or toe) (49) 


cceeyfe Gl] Gal) 


C. Rectangular filter. Transmission coefficient 


e7ta~w,) , foe Jo iu | < Q, 


K a = 
K (ie) {5 Pe oni Bees, 


(16) 


where Ww /2 7 is resonance frequency; 220/277 is - 
passband width; ue is group retarding time. For 
Avs=0O maximum of ae will be achleved at moment 


Card 82 
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Detection of a Stynal of Unicne ; 
and Art: iain uKnOWn Brequency TENG 

and Arbltrary Initial Phase in the Presgonce (TS89 sy ole 
of White Noise ieee SOV/169-5-3-3-/26 


be ee aA lec a8 ; 
Cet = W72 at opt ilinun bendy 


For optimun 


[ Hy (1) ii JP 7? 


y(t) io 


where mag 
sin y cos ( E oe 


Alba 
4,3 rn 


Tiga’, My 
rd 
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Detection of a Signal of Unknown Prequency TTONS 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 
of White Noise 


j : . fx RP 
Ot-baa fin y sin {, iad ~) y 
oy eee di bs Aon JS ks 
oe Se eee (22) 
Oe 7 


In Eq. (21) and (22), moment t must ve SO selected 
9 D 
that Jy + J> 18 maximum for a fixed value of 


Br/n. The curves show that for glven values 
of BL and n the ratios (ROR, Y= practically do 


not differ, Knowing this ratio and a@ at the 


filter output it is possible to calculate qe from 
(3), ana 2E/N, at the receiver input (from Clos ass, 
(19)) 2. Selecting number of tliters and constrs:tion 


of detection characteristies, Assuning a certain 
number n of filters and a iver probability Pf ee 


“fr 
Card 10/22 he 
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Detection of a Signal of unknown 
: Ss +? ¥, Frequency var aayi| 
and Arbitrary Initial Ph Bes (Tong 
of White Noise BE ere eerie’ SOV/109-5-3-3/26 


2 
Fig. 2. (RA/R,) vs. detuning, (1) optimun 


filter; £ 
pea (2) resonance rilter; (3) rectangular 


spurious signal, the probability P_ of 8s 
Card life Signal in each channel can be detettnca 
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) Detection of a Signal of Unknown Frequency T7945 i 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 


of White Noise 


Pps [n a= - a Dis |! H (=3) 
eae 
where ; O aerate 
tp. f pe ane a Vix a ye 
PP. aa Se =. [ is eh the 3 iy 2 
BS pe sa () LF pig) | Is nk 


$ -R*/2 1 , P Ae 2 we 
o = @ S probability of spurious Signal in 


each channel; B is normalized threshold; Pik is 
coefficient of mutual noise correlation at the 
output of filters 1 and k. f'or the input of fAlter: 
mand 1, having transmissiou coelitetents Cw) 


et Pin(wy ) and K, (w) ef] (Ww) in the presence of 
white noise 


Card 12/22 
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Detection of a Signal otf’ Unknown rec 

wh rrequency T7 GHG 
and Arbitrary Initial Phase in the fresenva GAG 
of White Noise n the Presence 


SOV/109-5-3-3/26 


2 Pan 
fine = Gi “f NE 


wheve 


cas) 

‘ 2 

\ fe mm (») sy () cos ln (t) --- Gy (w))} to 
[oe) 


a 
j Ke {w) dw \ KG (w) da 
e o 
cas] 


2 
(\ K,, (w) Ky (w) sin J, wide & (@) fda 


0 | 
ay at 


\ MN (es) fon \ Ay (@) do 
0 t 


Using (25), (26 
Card 13/22 developed: (26), ( 


27) the following equations are 
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Detection of a Signal of Unknown Frequency TTGAG - 
and Arbitrary Initial Phase in the Presence 830V/109-5-3-3/26 


of White Noise 
(i--A)oBT A 
SI meee = 
(a. = " > Weis | fon toran FILTeRs Ree dy See HE (28) 


by et Sa for REscwance FILTERS FRET (29) 


n 


f—AL RTS i--hT RT ; 
ffi ALE Pe cL 
p= ae Lo7er VATen FoR ReeTaVGgulAar (30) 
. \o gon LE ALBT . y PRTERS ight Zeon 


“Tien 


From (23) to (30) the probability of a spurious 
Signal in each channel may be determined, and als« 
the normalised threshold 


poe Po 


Whirre 
Card 14/22 oF cate 
Betas 
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Detection of & Slenal of Untno j 

dena: nknown Prequenay CHLC 
and Arbitrary Initial Phase in the Presonee nae > . 
of White Noise “> as 7 


In the receiver the filters are combined per maximum 
ee OF envelopes, Therefore, the further problem 
ehectnedacn a Single channel system with a known 

ee 8 ot rhe probhablilty of correct detection 


mj? 


Py = \ Wey (7) dr, . (31; 


(32) 
o2 is noise dispersion at output is si h 
Ss . Ss Siena 
amplitude at filter Cutput. Ir the probability of 
correct detection is Biven, qe = s°*/o can be 


vard 15/22 Getermined. Using (3), (7), (14), ana (19) 2E/N, 
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Detectlon of a Signal of 
are g Unknown Frequency 77 GQ! 
and Arbltrary Initial Phase in the pecce es (T3989 
of White Noise +e SOV/109-5-3-3/26 


at the receiver input can be calculated 


ee (pr spol signal for varloys numbers of 
3 = OOP. ae TOo cee 
filters; (2) rectaheular titters; 33 Sy Ee 


Card 1622 3) optimum Pilters, 
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Detect | eae ea i 
and Arbitrary Tee of Unknown Frequeney KG 
Be i dal Phase in the prese,, (1949 
1ite Noise Pesence SOV/109-5-3~3 /26 


Fig. 4. Detection characteristics (Br = 60 Pp. = 107 

(2) ac cotyer with 150 resonance fit ( p= 10 » 

ecelver with incohe ; EPs; (2) broadband 
Card 17/22 receiver, erent accumulation; (3) optimum 
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Detection of a Signal of Unknown Frequency T7949 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3 /26 
of White Noise 


Calculations for the above figures were made ud to 
(RA /R,)° = 0.97; 0.976; 0.98 ~ Por optimum, 


34 Evaluation of detection effectiveness. Because 


is made by comparing with a broadband receiver and 

a receiver which is close to the optimum for detection 
of one of k possible frequencies within the given 
interval, A, Broadband receiver with incoherent 
accumulation--having a rectangular pulse of T duration, 
and energy level RB at the input, white noise with a 
Spectral density N.: Additional filtration on 


video-frequency is used for improvement of reception 
characteristics, 


Card 18/22 
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Detection of a Signal of Unknown Frequency T7949 
and Arbitrary Initial Phase in the Presence SOV/109-5~3-3/26 


of White Noise 


Pig. 5. Block-diagram of broadband receiver, (IFA) 
intermediate frequency amplifier with band; (QD) 


uadratic detector; (A) accumulator; (Th) threshold; 
(Re) relay. 


According to the Statistical theory of detection, 
the best video-filter is the one permitting 
determination of the probability coefficient for 
amplitude envelopes. Curve 2 of Fig. 4 szives the 


characteristic of a broadband receiven pr 


I e 
= 10 , M = BI = 60) consisting of an intermediate 
Bho “Lay pr’ : 2  ¢ * letector 
Card 19/22 frequency amplifier with band B, quadratic detector 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


Detection of a Signal of Unknown Frequency TT SAS a 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/26 
of White Noise 


and integrator, incoheren' ly Accumulating signals 
during time T. Comparise:. ot curves 1 and 2 shows thet 
the receiver with a filter assortment has a threshold 
Signal of approximate): °.2 db lower than a broadbanil 
recelver, B. Optdinui moceiver. It 1g assuned that 
the receiver must detect a rectangular pulse of width 
T and power E on the background of white noise having 
a spectral density N_; carrier requency with unknown 
initial phase can have: any value of the possible k 
values, with pulse spestra not Overlapping. Assumin: 
pulse spectrum width esT, we get k = BR/2. The theo- 
retical calculations for determining the probability 
coefficient are rather complicated. The optimun 
receiver consists of a number of optimum filters, 
each for a certain probable frequency. The threshold 
of such a receiver cannot be higher than the threshold 
of an optimum receiver for detecting a signal which 
can have any frequency within a certain interval. 
with unknown initial phase. Therefore, comparing 
Card 20/22 the detection characteristics of this receiver and 
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Detection of a Signal of unknown Frequency T7949 
and Arbitrary Initial Phase in the Presence S0V/105-5-3-3/36 
of White Noise 


the one analysed before, it is possible to evaluate 
it as compared with the optimum. The problem 
under these conditions ig actually reduced to detection 
of a signal ina multi-channel System, whose channels 
have independent noises, but the signal appears in 
one channel only... For such a System selection of 
amplitudes per maxima Slves results close to the 
optimum. -The block diagram of such a receiver is 
&lven by the same Fig. 1, but the Filter frequency 
characteristics do not Overlap. Matched filters 
with rectangular frequency characteristic can be 
used. Curve 3 on Fig. 4 illustrates the detection 
characteristic of such an 'bptimum" receiver. Conclusions, 
1. A receiver consisting of a system of' correspondingly 
Spaced and matched filters is adequately effective for 
reception of pulse signals of unknown carrier frequency 
and arbitrary initial phase, and for selection of 
amplitudes by their maxima. 2. Using filters of 

Card 21/22 iv type frequency characteristics does not show 
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Detection of a Signal of Unknown Frequency TT G49 
and Arbitrary Initial Phase in the Presence SOV/109-5-3-3/36 
of White Noise : 


any advantages as compared with simple resonance 
characteristics and the Same number of filters. 

For a given interval of frequency B and pulse 
duration T, the number of filters should be equal to 
(2 to 3) BR, independent of the shape of frequency 
characteristic. Yu. B. Kobsarev and V. A. Lander 
helped. There are 5 figures; and 1] references, 
9 Soviet, 3 U.S. The U.S. references are: W. W. 
Peterson, T. G,. Birdsall, W. a, Fox, The Theory 
of Signal Detectability, IRE Trans., 1954, PGIT-4, 
9, 171; J. Pachares, A Table of Bias Levels Useful 
an eas Detection Problems, IRE Trans. 1958, IT- 
» 1, 38. 
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. 5/109/60/005/04/004/028 
6.9000 £140/E435 
AUTHOR: Chernyak, YusBo.... 
TITLE: Cross-Correlation of Noise Voltages at the Outputs of 


Amplifiers with Overlapping Frequency Characteristics 


PERLODICAL: Radiotekhnika i elektronika, 1960, Vol 5; wr 4, 
pp 551-561 (USSR) 


ABSTRACT: The cross-correlations of the instantaneous values of 
noise voltages and their envelopes are found by & spectral 
method, tegether with the joint distribution of the 

envelopes at the outputs of two channels of given 
frequency characteristics and input-moise energy spectrum. 
The dependence of the correlation factor of the 
instantaneous values of noise voltages and their 
envelopes on the detuning of two resonant amplifiers 
with an arbitrary number of stages is found. The 
following special cases are considered: two single-stage 
resonant amplifiers; two n-stage amplifiers; two 
amplifiers with Gaussian frequency characteristics. 
From the analysis the author concludes that the joint 
distribution of noise at the outputs of a two-channel 

Card 1/2 system differs from the joint distribution of the NX 
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Cross-Correlation 
; of Noise Volta es at 
with Overlapping Frequency Charades ociveie: vaeeeer es ore es 


y y es h t 
onl b other valu of t e envelope of the corr ela ticn 
fac tor ° Resonant amplifiers of more than five stages 


ft e : t + : a 
r equency characteris 1cs, There are 4 figures an 
refer ences, > of which ba 
; are Soviet and 1 a tr ansla ion 
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AUTHOR: _-Chernyak, Yu. B. 


TITLE: Linear properties of a system composed of a broad-band | 

limiter and filter - ; 
PERIODICAL: Radiotekhnika i elektronika, v..7, no. 7, 1962, 
1075-1076 : 


TEXT: Problems of signal transmission by a combination of ideal 
amplitude limiter and filter are Studied. The signal is both ampli- 
tude and phase modulated and presence of strong Gaussian interfe- 
rence is assumed. The limiter removes amplitude modulation and 
leaves phase information undistorted; it can be represented as a 
non-linear device, with a constant output, followed by a bandpass 
filter rejecting all higher harmonics; signal spectrum is contained | 
in the frequency spectrum of Gaussian interference. Random phase 
distortion at the limiter output is discussed; it is determined by ° 
the relative positions of Signal and interference vectors and by 
~their amplitude; the cosine of the distortion angle depends linearly 
‘Card 1/2 : . 
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on the signal-to-interference ratio at the input of the limiter. 
The discussion of the linear filter response leads to the conclu- 
Sion that averaged response of the limiter-filter system to excita- 
tion by a weak signal and strong interference is identical with the 
response of a linear filter to a 'pure! signal; further analysis 
Shows that the above is also truewhen several Signals, phase and 
amplitude modulated, act at the input of the system together with a 
strong interference; the superposition principle is valid for the 
system. Conditions of reliable signal detection in the presence of 


oe 


interference and of the linzarity of the system discussed are coin-. 


cident only when limiting is performed over a sufficiently wide 
frequency band. As an example, the necessary value of the product 
of interference. spectrum at the input and signal duration is 100. 
There are 3 figures. 


SUBMITTED: January 11, 1962 
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AUTHOR: Chern Yu.B.° 


Sensitivity, accuracy and resolution of multi-chann- 
el receivers with wide-band Limiter 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 8, 1962, 
6 1502-1310 — 


TEXT: Statistical methods are used for studying the effect 
of amplitude limiting on the sensitivity, accuracy and resolution of 
a multichannel receiver, which is designed for detecting radiosig-_ 
nals of arbitrary amplitude and phase modulation and for measurement 
of unknown signal parameters in the presence of Gaussian noises. it 
is shoim that the sensitivity losses, due to the wide-band Limiter, 
are negligible (about 1 db), and that the accuracy of measuring the 
carrier frequency and the delay time, decreases by 10% only. first, 
the ideal case is considered in which the arrival time t of the sig- 
nal, its frequency w and initial phase @ are known at the receiv- 
ing end. In order to determine the presence or absence of the sig- 


card (1/4) ots wi 8H Rarer eae 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308610020-1 


8/109 62/007/008/004/015 
Seaeiiiuiey, accuracy and resolution ... D409 D301 


nal, the voltage X at the output of the matched filter ls compared 
with the threshold (6, determined by the given false-alarm probab- 
ility. If xX > 6, then the signal is present. X can be approxima- 
ted (by virtue of the Central Limit Theorem), by the normal voltage 
with mean X and variance oy. From the obtained expressions, it \/ 
follows that the noise power at the correlator output does not de- i 
pend on the spectral density N, of the noises at the limiter input, 
and hence on the noise level at the receiver input and the channel 
gain to the limiter input. This property is particularly useful in 
automatic-detection devices. If the signal-to-noise ratio q at the 
limiter input is small - ; 

q? < 0.5, (135) 
then’ the noise power is independent of the signal amplitude, in an 
earlier work by the author it was shown that condition (15) does 
not contradict the requirement of reliable signal detection. The 


parameter —\2 
vr xX 5 { 2B 
= \ox "2 No (15) 
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fully characterizes the sensitivity of the receiver (E denotes the 
signal energy). ¥rom the obtained formulas it follows that the sen- 
sitivity loss is negligible (1 db), which is in agreement with the 
results of other investigators, and that the magnitude of the losses 
does not depend on the form of the signal. Further, the case of a 
signal with random initial phase is considered. Here, too, the 
false-alarm probability does not depend on N, and decreases with 
broadening of the noise spectrum at the limiter input. The sensiti- 
vity loss is also 1.db. In the case of a signal with unknown para- 
meters (Ww and 7), the sensitivity is expressed by the parameter: 


X(Ao, %) 2G re |X (Aw, v) & : (27) 


where % is Woodword's indeterminacy function. The loss is also 


l db. The larger the ratio E/N, and the narrower the peak of the 
function X, the more accurate Phe measurements and the resolution, 
Wide-band limiting practically does not affect the resolution and 
accuracy of measuring @® and @. Conclusions: Amplitude Limiting. 
should be carried out in that part of the receiver in which the 
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